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[57] ABSTRACT

Apparatus for applying foam onto continuously ad-
vancing webs of material in which several nozzles are
provided which are connected to a foam distributor
which comprises a chamber with foam outlets as well as

~a distribution rotor which rotates in the chamber and is

In communication with a foam feed line directing the
foam from the inside toward the foam outlets.

15 Claims, 6 Drawing Figures
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1
APPARATUS FOR APPLYING FOAM

BACKGROUND OF THE INVENTION

This invention relates to apparatus for applying foam
to a continuously advancing web in general and more
particularly to improved apparatus of this nature per-
mitting uniform application through a plurality of
spaced nozzles.

Foam applicators. for applying foam to an advancmg

web of material such as a textile web, e.g. a carpet,
utlllzmg a plurahty of nozzles are known. Such appara-

tus is described in U.S. Pat. No. 3,084,661, for example.
In this apparatus several foam application nozzles are
arranged over the width of the web side by side. The
apparatus is used for 1mpregnat1ng a fiber material with
a treatment medium contained in a foam, which also
may be a dyeing liquid.

Resists which can be applied in foam form, agents

S

10

15

which influence the feel or the structure of the web of 20

material, and similar agents may also be considered as
the treatment medium for the present invention, in addi-
tion to dyeing liquids. The web may be a textile web,
but also a nonwoven fabric, a paper web, a plastlc web
or the like.

It is an object of the present invention to carry out,
with apparatus of the basic type described above, a
regular pattern application as well as to achieve a uni-
form application, for instance, plain coloring. In both
cases the foam is applied from a multiplicity of nozzles,
be it different foams, or foam which is the same every-
where. Frequently, the nozzles will not have separate
foam feeding devices, but will be fed from a common
foam source. |

For liquid pattern making media, such devices whlch

work with nozzles that are supplied in groups, ‘are
known, for instance, from British Pat. No. 1,363,724 and

U.S. Pat. No. 2,218,811. The known devices comprise
one liquid distributor for each individual group, in the

form of a tubular canal or a tube section, in which one

liquid inlet for feeding the liquid in and several liquid
outlets for distributing the liquid to the individual noz-
zles of the group are provided. Because of the physical
pecularity of liquids, the liquid is distributed to the
individual nozzles in a sufficiently uniform manner.
This, however, does not apply if foam is to be distrib-
uted to different nozzles by means of devices of the kind
that are described in British Pat. No. 1,363,724 and U.S.
Pat. No. 2,218,811. For, the foam has an entirely differ-
ent physical behavior, and in particular, a substantially
greater mobility than liquid, and pressure cannot be
~ exerted on it to the same degree. It was found that,
when distributors of the known type were used, the
foam makes a path for itself somewhere and preferably
issues from the nozzle located in this path, while the
‘other nozzles are supplied with less foam or none at all.
The required uniformity of the foam application from
all nozzles can therefore not be achieved in this manner.
It is an object of the present invention to develop
apparatus of the type described above, in such a manner
that a foam can be distributed unlformly to several

application nozzles.
SUMMARY OF THE INVENTION

This problem is solved by providing a foam distribu-

tor comprising a chamber with a plurality of foam out-
lets and a distribution rotor in communication with a
foam feed line. The rotor rotates and directs the foam
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from at least one aperture from inside, toward the foam

outlets which are connected to the nozzles.

By means of the revolving distributor rotor the foam
in the foam distributor is directed again and again into
other directions and the formation of stagnant foam
zones and preferred foam canals is suppressed. Under
influence of the rotation of the distribution rotor, the
foam is again and again directed directly toward one of
the foam outlets. Tests have shown that in this manner
a completely uniform supply of the different foam out-
lets with foam can be achieved. The spacing between
the opening of the foam distributor and the foam outlets
is important if pulsation of the foam at the foam outlets
is to be mitigrated or suppressed. If the foam were given
off into the foam outlets from an opening passing imme-
diately in front of the foam outlets, such pulsatlon |
would take place.

Preferably the distribution rotor has rotational sym-
metry and the outlets equal circumferential spacing.
This embodiment of the foam distributor is most effec-
tive as to uniformity due to its roational symmetry and -
the same direction of the foam outlets and of the foam
jet emerging from the distributor rotor.

An arrangement in which the width of the chamber
of the distributor is tapered radially outwardly 1s recom-
mended because thereby a certain amount of compres-
sion of the foam flowing toward the outside takes place,
which provides homogenization of the foam.

Various alternative embodiments of the foam outlets
in the chamber are possible. An arrangement in which
the bottom of the chamber is conical and the foam out-
lets in the chamber wall, near the circumference of the
chamber, are directed axially toward the side facing
away from the apex of the bottom of the chamber has

the advantage that the foam moves toward the foam
outlets by itself and, for instance, if the foam supply 1s

- terminated, leaves the same completely if the foam
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dlstrlbutor with its axis of rotation vertical, is arranged
so that the bottom of the chamber drops off radially
outward. =

The distributor rotor can be deSIgned such that the
outlets extend axially from it but it includes a radial
opening into each axial outlet |

Feedmg foam in on the side opposite the outlets con-
tributes in that the automatic foam flow toward the
foamn outlets and the foam discharge are aided if the
foam distributor designed in this manner is arranged so
that the foam feed line opens into it from the top.
 In certain cases it may be advisable to provide, addi-
tional vanes which move the foam in the chamber and

promote its emergence from the foam outlets.

The present invention is realized even if only one

foam distributor is prowdcd In general, i.e., if a mixture

of different foams is not already supplied to this foam
distributor, only one kind of foam can be applied. To
obtain a pattern, several foam distributors will in gen-

- eral have to be provided for the difterent foams.

65

Also shown is patterning apparatus including at least
one nozzle beam supporting the nozzles, a fixed support

‘arrangement, with connecting lines extending between |
-the foam distributor and the nozzles fastened to the
fixed support arrangement. The connecting lines are

flexible tubes leading from the support arrangement.to
the nozzle beam. The nozzle beam is arranged trans--
versely: above the web and is movable transversely to
the web and/or about its longitudinal axis. -
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The support arrangement can also be designed as a
beam which is arranged transversely above the web and
supports the connecting lines to the nozzles at a point
between the foam distributor and the nozzle beam. The
hoses can be supported transversely to the web in the
same order in which the nozzles are also mounted to the

nozzle beam. This prevents the connecting tubes from
randomly coming into contact with each other during
the movement of the nozzle beam, which could lead to

undefined forces on the connecting lines and to their
wear. While these connecting lines will, in practice,
frequently be realized as continuous tubes leading from
the foam distributor to the nozzles, it is also within the
scope of the present invention to use stationary lines
from the foam distributor to the support arrangement.
The mobility, after all, must reside in the last section so
that the movements of the nozzle beam can be followed.

Nozzles which dispense different colored foams can
be mounted on a nozzle beam, and on the other hand, all
nozzles of a nozzle beam can dispense the same colored
foam, so that the nozzle beams deposit the different
colors or layers of the same color on top of each other.

It is advantageous to drive the distributor rotors of

the foam distributors jointly.

The nozzle beam with the movable connecting hoses
can, by itself be of the same type as used in the hquid
applicator as per U.S. Pat. No. 2,218,811, for example.

The apparatus can be modified further by adding an
inclined run-off surface and controllable interruptors
for the flow of the foam can be arranged in the connect-
ing lines. Taken by themselves, these features, as ap-
plied to a liquid applicator are described in U.S. Pat.
No. 1,363,129. |

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of apparatus according to the
present invention. |

FIG. 2 is a view of the device according to FIG. 1
from above, the individual elements of the apparatus
being shown pulled apart.

FIG. 3 is a cross section through a foam distributor,
taken through the axis. | |

FI1G. 4 is a partial cross section according to the line
IV—IV in FIG. 3.

FIG. 5 is a cross section taken through the axis
through a further embodiment of foam distributor.

DETAILED DESCRIPTION

The apparatus 10 in FIG. 1 is used for applying a
pattern to a web 1 of a textile material or a similar mate-
rial in web form which advances continuously in the
direction of the arrow 2. Transversely above the web 1,
a run-off surface 3 is provided which extends across its
entire width and is inclined in a vertical longitudinal
plane. A foam layer 4 is applied to surface 3 and from its
lower edge 5, which is disposed closely above the web
1, the foam layer 4 slides down due to the inclination of
the run-off surface and is transferred to the web 1 with-
out major changes.

At a distance above the run-off surface 3, in the illus-
trated embodiment, three foam distributors 6 which are
arranged side by side at the same height and which are
driven jointly, via a chain 7 or a similar flexible driving
unit, by a motor 8 are provided. In FIG. 1, only the
foam distributor 6 at the front is visible. A foam feeding
line 9 which is connected to a foam generating device,
not shown, is connected to each foam distributor.
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As may be seen from FIG. 3, each foam distributor
has a flat cylindrical housing 11 in which an approxi-
mately disc-shaped chamber 13 is formed which is rota-
tionally symmetrical with respect to the cylinder axis
12. The axial height 14 of the chamber 13 decreases
radially outward so as to compensate for the increase in

volume which the flow path which is situated over a
given angle range normally has toward the outside. The
foam quantity delivered over such an angular range

would otherwise be subjected during its radial path, to
a pressure reduction, which would be detrimental to the
quality of the foam. Rather, a cross section reduction
should take place so that the foam i1s compressed some-
what and is homogenized in this manner.

Fifteen radial foam outlets 16 are distributed over the
circumference of the chamber 13 at uniform angular
spacings.

From below, according to FIG. 3, the foam feed line
9 opens into the chamber 13 along the axis of the cham-
ber. Distribution rotor 20 is rotatably supported in hous-
ing 11 by means of anti-friction bearings 18 and 19
which are disposed in an extension 17 opposite feed line
9. The distribution rotor 20 has a cylindrical part 21
which extends through the chamber 13 in the axial
direction and is sealed on the two opposite sides against
the axial passage of foam by seals 22. In the cylindrical
part 21, the distribution rotor 20 has an axial hole 23
which is open toward the feed line 9 which does not go
through and has, at the height of the chamber 13, a
radial opening 24 through which the foam can pass
from the feedline 9 into the interior of the chamber 13.
Between the opening 24 and the foam outlets 16 there 1s
a distance 40 which corresponds approximately to the
radius of the chamber 13 and is, in practice, on the order
of 3 to 12 cm. Through this distance, pulsation of the
foam in the foam outlets 16 and the adjoining connect-
ing lines 28 is dampened or suppressed. Several open-
ings 24 may also be provided. In addition, radial vanes
25 may, in certain cases, be provided at the distribution
rotor 20, of which one is indicated in F1G. 3 by dashed
lines. The vanes 25 cover the cross section of the cham-
ber 13 and additionally prevent the formation of dead
foam zones.

‘The rotary drive of the distribution rotor 20 is pro-
vided by sprocket 27 (FIG. 1) which is mounted on the
journal 26 and acted upon by the chain 7 to provide
continuous rotation.

The foam outlets 16 of the foam rotors 6 are con-
nected via connecting lines 28 which are realized as
flexible tubing, to nozzles 29 which are arranged above
the run-off surface and from which the foam emerges
onto the run-off surface 3. In the illustrated embodiment
each foam outlet 16 is connected to exactly one nozzle
29, which, however, is not mandatory. Two or more
foam outlets 16 could also lead from different foam
distributors 6 to a nozzle 29. |

The nozzles 29 are provided side by side on nozzle
beams which are arranged transversely above the run-
off surface 3 and of which two beams 30 and 31 are
present in the illustrated embodiment. The nozzle
beams 30 and 31 can be moved back and forth trans-
versely to the web and can optionally be swung back
and forth about their longitudinal axis, as indicated by
the arrows 32 and 3§ in FIG. 2.

The number of nozzles 29 and thereby, also the num-
ber of nozzle beams, depends on the desired pattern. In
a web 1 which is 2 m. wide, for instance, about 15 to 30
nozzles may be provided per nozzle beam side by side.
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Since the nozzles 29 provided at one nozzle beam usu-
ally get their foam from different foam distributors 6
considerable randomness of the connecting lines results.
To keep this randomness within limits, fixed support

beams 33 and 34 for the connecting lines 28 arranged

transversely above the web are provided. Beams 33 and
34 intercept the connecting lines at a point located be-
tween the foam distributors 6 and the nozzles 29. With
each nozzle beam a support beam 33 or 34 is associated,
and the connections to the support beam 33 or 34 are
arranged so that they correspond to the arrangement of
the corresponding nozzles 29 on its associated nozzle

beam 30 or 31. In the last section between the support

beams 33 and 34 and the nozzle beams 30 and 31, the
connecting lines 28 therefore are parallel with each
other so that they do not touch each other in the direc-

tion of the arrows 32, 33 when the nozzle beam moves

and thereby suffer no damage.

In order not to confuse the picture, only the connect-
ing lines of the left-hand foam distributor 6 are indicated
in FIG. 2. The foam outlets provided with the small
numbers 1 to 8 are connected to connecting lines 28,
which first go to the support beam 33 and then to the

nozzle beam 30. The line ends starting from the support
beam 33 and the line ends attached to the nozzle beam

30 of one and the same connecting line 28 each carry the
same numbers. The foam outlets with the small numbers
9 to 15, on the other hand, are connected to connecting
lines 28 which are run first to the support beam 34 and
then to the nozzle beam 31. Only one of each of the

4,463,583
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connecting lines 28 of the two right-hand foam distribu-

tors is indicated dotted or dash-dotted, respectively.
They lead to the unnumbered connections at the sup-
port beams 33 and 34 and the nozzle beams 30 and 31,
respectively.

When the device 10 is in operation, foam zones which
extend parallel to each other in the individual nozzle
beam, are deposited by the nozzles 29 on the run-off
surface 3. The second nozzle beam will generally not

move in rhythm with the other nozzle beams, so that the 40

foam strips of the two nozzle beams intersect and inter-
~ act 1n forming patterns.

The obtainable pattern can be varied further by ar-
ranging interruptors 36 in the connecting lines 28 which
may be designed, for instance, as magnetic valves or
squeezing devices (pinchcocks) for the hoses forming
~ the connecting lines 28. In FIGS. 1 and 2, such interrup-
tors 36 are indicated by broken lines at the support beam
34 for the connecting lines 9 to 15 of the foam distribu-
tor 6 to the left in FIG. 2. It is understood, however,
‘that such interrupters 36 can also be provided for the
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further connecting lines. The interrupters 36 may also -

be provided for the other connecting lines. The inter-

rupters 36 can be controlled according to a Pl‘edeter- o

 mined scheme or a random distribution.
In FIG. 5, another embodiment 6’ of the foam distrib-
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“utor is shown, in which parts corresponding to FIG. 3
are designated with the same reference numerals. The

foam feed line 9 leads from above into the foam rotor
20’ which has the radial opening 24 at the_ lower end.

The chamber 13’ has a bottom 37 which is concial and.
drops, starting from its apex 38 on the axis of rotation 12

of the foam rotor 20’ radially outward to the side away
from the foam feed line 9. The foam outlets 16" are

arranged axially near the circumference of the chamber.
The foam entering from above in the position of the

foam distributor 6 shown in FIG. § thereby runs by
itself over the bottom 37 outward toward the foam

outlets 16". The embodiment shown in the left hand of
FIG. 5 likewise has the conically dropping bottom 37,
and otherwise differs only by a smaller radius. of the
chamber 13’ from the embodlment example Qf the right-
hand side. | ' |
With the apparatus: shown in FIGS 1 and 2 1t is p0351-
ble to obtain a pattern with different foams in the indi-
vidual foam distributors 6 and 6',. where the uniformity
of the pattern components benefits by the uniformity
achieved at the individual foam outlets due to the rota-
tion of the foam rotor 20 or 20'. It 1s equallly possible to
apply the same foam from all foam distributors 6, uni-
form application over the area being assured.

-What is claimed is: S

1. In an apparatus for applying foam onto continu-
ously advancing webs of material from several nozzles,
the improvement comprising at least one foam distribu-
tor, said distributor including:

(a) a stationary housing forming a chamber; .

(b) a plurality of spaced foam outlets at the periphery
of said chamber, individual ones of said foam out-
lets coupled to said nozzles;

(c) a feed line for foam;

(d) a rotor, supported for rotation in said chamber,
having an inlet in communication with said feed

line, and at least one radial outlet aperture opening

into said chamber to permit foam from said feed

line to be directed into said chamber; and

(e) means for rotatlng said rotor, whereby foam will
be distributed in a direction toward different ones
of said foam outlets as said rotor is rotated.

2. Apparatus according to claim 1, wherein said aper-

ture is spaced from the foam outlets.

3. Apparatus according to claim 2, wherein said
chamber is rotationally symmetric with respect to the
axis of rotation of said distribution rotor and said foam
outlets are uniformly spaced along the circumference of
the chamber.

4. Apparatus accordmg to claim 3, wherein the height
of the chamber is tapered radially outward. |

5. Apparatus according to claim 3 or 4, wherein said
foam outlets are directed radially. =

6. Apparatus accordmg to claim 3 or 4, wheréin the

bottom of the chamber is conical and said foam outlets

at the circumference of the chamber are directed axially
toward the side facing away from the apex of the bot-

“tom of the chamber.

7. Apparatus according to claim 1, wherein sald foam
feed line leads axially into the distribution rotor and said

distribution rotor has an internal passage with at least

one radial aperture for the foam.

8. Apparatus according to claim 7, wherein said foam
feed line leads into the distribution rotor from the 51de- .
facing away from the foam outlets. -

9. Apparatus according to claim 1, wherein at least
one vane extends into over the cross section of the

- chamber and at least in part 1s connected to the dlstrlbu-;

tion rotor. .
- 10. Apparatus according to claim 1 comprlsmg sev-

eral foam distributors for different foams.
11. Apparatus according to claim 10, wherein the

~ distribution rotors of said foam dlstrlbutors are dnven,

65

jointly. |

12. Apparatus according to claim 1 and further In-
‘cluding: at least one nozzle beam supporting the nozzles
transversely spaced across the web; a fixed support
arrangement connecting lines between the foam distrib-
utor and the nozzles fastened to said fixed support ar-
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rangement, and said connecting lines comprising flexi-
ble tubes leading from said support arrangement to said
nozzle beam, said nozzle beam arranged transversely
above the web and movable transversely to the web
and/or about its longitudinal axis. -

13. Apparatus according to claim 12, wherein a plu-

rality of foam distributors are provided and the nozzles
of a nozzle beam are connected to different foam dis-
tributors.
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8
14. Apparatus according to claim 12, wherein the
nozzles of a nozzle beam all are connected to the same
foam distributor.
15. Apparatus according to claim 1 and further in-
cluding a run-off surface which extends transversely
across the web and is inclined downward at an angle 1n

a longitudinal plane perpendicular to the web disposed

below said nozzles.
- * ¥ Kk k%
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